Abstract Objective To estimate the prevalence of overweight and obesity among U.S. women of childbearing age. Methods Our study population was drawn from the 2002 National Survey of Family Growth (NSFG) and consisted of non-pregnant female respondents aged 20-44 years with a valid body mass index (BMI) (N = 5,958). Univariate and bivariate analyses were conducted to document variations in the prevalence of overweight and obesity by age, race and Hispanic origin, and socioeconomic status. Results Overall, 24.5% of women 20-44 years of age were overweight (BMI 25.0-29.9 kg/m 2 ) and 23.0% were obese (BMI C 30.0 kg/m 2 ). Among those who were obese, 10.3% met the criteria for class II or III obesity (BMI C 35.0 kg/m 2 ). NonHispanic black and women were 2.25 times more likely to be overweight or obese compared to non-Hispanic white women (95% CI: 1.87-2.69). This disparity in risk between non-Hispanic black and non-Hispanic white women declined and no longer achieved statistical significance after adjustment for education, household income, and health insurance coverage. Conclusions Nearly one in two U.S. women of childbearing age are either overweight or obese. The racial/ethnic disparity in prevalence rates may be due in part to variability in educational attainment, household income, and stability of health insurance coverage.
Introduction
The increasing prevalence of overweight and obesity is a critical public health problem for women of childbearing age. Obesity has been associated with both short-and longterm health effects for women as well as for their offspring. Existing research supports a link between obesity and conditions that impair a woman's ability to conceive and increase her risk for an adverse pregnancy outcome [1, 2] . Furthermore, this chronic condition has been linked to the development of diabetes and cardiovascular disease later in life [3] .
Clinical decision-making and public health policy and education are driven in part by the prevalence of the condition in the general population. Current prevalence rates for overweight and obesity are publicly available based on data from the National Health and Nutrition Examination Survey (NHANES) and highlight a disparity in risk by race and Hispanic origin status. However, it is unclear whether these rates are influenced by differences in socioeconomic status. Thus, this article presents prevalence data on women of childbearing age, adjusted for age, race and Hispanic origin status, educational attainment, household income, and stability of health insurance coverage from the 2002 National Survey of Family Growth (NSFG), an underutilized, nationally representative survey of individuals in the United States.
Materials and Methods
The NSFG is a periodic survey designed and administered by the National Center for Health Statistics (NCHS). The 2002 survey was designed to obtain detailed information on factors affecting childbearing, marriage, and parenthood from a national probability sample of 12,571 non-institutionalized men and women 15-44 years of age. Most of the survey was administered using computer-assisted personal interviewing, a technique in which a trained interviewer asked participants questions and entered the responses into a notebook computer [4] . A detailed description of the 2002 NSFG sample design and sampling weights is provided elsewhere [4] .
The 2002 NSFG fully weighted response rate was 70% for female participants [5] . For this analysis, we restricted our sample to non-pregnant female respondents 20-44 years of age with a valid body mass index (BMI) (N = 5,958). The NCHS did not compute a BMI for pregnant respondents because their weights at the time of interview did not reflect their usual weight [6] . A BMI value was not computed for non-pregnant female respondents less than 20 years of age because the appropriate method to assess weight for height in adolescents (standardized growth curves for age) is different from the standard approach used to calculate BMI in adults [6] .
All participants were asked their height and weight at the time of interview. This information was included in the private file and available to researchers upon written request. Data cleaning measures were performed by the NCHS staff to account for some extremely high and low values reported (based on the 5th and 95th percentiles). In particular, height for females was bottom-coded at 60 to indicate ''60 in. or less'' and top-coded at 70 to indicate ''70 in. or more''. Weight for females was bottom-and topcoded at 108 and 240 pounds, respectively [6] . For the purposes of this analysis, BMI was recoded as a categorical variable based on the World Health Organization's obesity classification for adults [7] and consisted of the following levels (with unweighted frequencies reported): underweight (n = 132), \18.5 kg/m 2 ; normal (n = 2,898), 18.5-24.9 kg/m 2 ; overweight (n = 1,523), 25.0-29.9 kg/ m 2 ; class I obesity (n = 795), 30-34.9 kg/m 2 ; class II or III obesity (n = 610), C35.0 kg/m 2 . As this analysis involved the use of a public-use dataset stripped of identifiers, the University of Michigan Institutional Review Board classified this research as ''non regulated''; thus, formal approval was not required. All analyses were performed using SAS Version 9.1 for Windows (SAS Institute Inc., Cary, NC). Univariate and multivariate analyses were conducted to ascertain demographic characteristics of the study population and to document variations in the prevalence of overweight and obesity by age, race and Hispanic origin, and stability of health insurance coverage during the past 12 months. The SURVEYFREQ procedure in SAS was used to perform the above mentioned analyses. To assess the odds of being overweight or obese (compared to underweight or within normal range) according to one's age, race and Hispanic origin, educational attainment, household income, and stability of health insurance coverage, we used the SUR-VEYLOGISTIC procedure in SAS to generate odds ratios and 95% confidence intervals. For all analyses, the data were weighted to adjust for the survey design, sampling, coverage, and response rates so that accurate national estimates can be made from the sample. Thus, the data presented can be generalized to all U.S. non-pregnant, noninstitutionalized women 20-44 years of age.
Results
Thirty-six percent of women in our study population were 20-29 years of age, 40.8% were 30-39 years of age, and 23.5% were 40-44 years of age. The racial and Hispanic origin composition of our sample reflected that of the national population for this sex and age group: 67.5% of women were non-Hispanic white, 13.8% were non-Hispanic black, 5.0% were non-Hispanic other, and 13.6% were Hispanic. Fifteen percent of women had less than a 12th grade education, 20.7% had a 12th grade education, and 64.3% had greater than a 12th grade education. Sixteen percent of women indicated that they were still enrolled in school. Seventy-two percent of women were employed at the time of the interview. Twenty-four percent of women reported that they experienced a lack of health insurance coverage at some point in the last 12 months, and nearly one in two (48.4%) women in this subgroup indicated that they were uninsured throughout the past 12 months. Table 1 includes prevalence data on body mass for our study population, stratified by both age and race and Hispanic origin. Overall, 24.5% of women 20-44 years of age were overweight and 23.0% were obese. Among those who were obese, 10.3% met the criteria for class II or III obesity. The prevalence of both overweight and obesity increased with age; the prevalence of overweight ranged from 20.4% in 20-29 year olds to 26.9% in 40-44 year olds. Similarly, the prevalence of obesity increased across age, ranging from 19.1% in 20-29 year olds to 25.6% in 40-44 year olds. When stratified by race and Hispanic origin, the prevalence of overweight and obesity respectively was highest among non-Hispanic black women (30.0 and 34.1%), followed closely by Hispanic (29.7 and 22.2%), non-Hispanic white (22.8 and 21.4%), and nonHispanic other women (17.4 and 15.2%). Age trends persisted in this stratified analysis. Table 2 includes prevalence data on body mass for our study population, stratified by both race and Hispanic origin and the respondent's stability of health insurance coverage. Consistent coverage was defined as no lapse in health insurance coverage over the past 12 months, while inconsistent coverage was defined as having a period in the past 12 months in which the respondent was without health insurance coverage. Overall, the prevalence of overweight and obesity was higher among those with inconsistent health insurance coverage. When stratified by race and Hispanic origin, this trend persisted among non-Hispanic white women, but not necessarily among minority women. For example among non-Hispanic black women, the prevalence of overweight was higher among those with inconsistent health insurance coverage. However, the prevalence of obesity was higher among those with consistent coverage. In contrast, the prevalence of overweight and class I obesity in Hispanic women was higher among those with consistent coverage, but the prevalence of class II obesity was higher among those with inconsistent coverage. Table 3 presents the results from unadjusted logistic regression analyses, comparing the odds of being overweight or obese compared to underweight or within normal range in this study population, according to race and Hispanic origin, age, educational attainment, household income, and stability of health insurance coverage. NonHispanic black women were 2.25 times more likely to be either overweight or obese compared to non-Hispanic white women. Hispanic women were 1.36 times more likely to be either overweight or obese than non-Hispanic white women. Both of these findings were statistically significant. As noted earlier, the odds of being overweight or obese significantly increased with age, ranging from 1.61 times higher among women 30-39 years of age to 1.69 times higher among women 40-44 years of age, compared to women 20-29 years of age. Additional analyses by educational attainment showed that women who had more than a high school education had 27% lower odds of being overweight or obese compared to women with only a 12th grade education.
When we restricted our sample to women who had (a) a high school education or less and (b) inconsistent health 2 ) a Sample restricted to women with a high school education or less and inconsistent health insurance coverage in the past 12 months (N = 801) b Sample restricted to women with an annual household income of less than $50,000 and inconsistent health insurance coverage in the past 12 months (N = 1,115) c Sample restricted to women with a high school education or less and no health insurance coverage in the past 12 months (N = 476) d Sample restricted to women with an annual household income of less than $50,000 and no health insurance coverage in the past 12 months (N = 595) insurance coverage in the past 12 months, as a proxy for lower socioeconomic status, the disparity in the odds of overweight and obesity between non-Hispanic white and black women narrowed and was borderline statistically significant. Moreover, the disparity between Hispanic and non-Hispanic white women disappeared. When we restricted our sample to women who had (a) a high school education or less and (b) no health insurance coverage during the past 12 months, the disparity in the odds of overweight and obesity between non-Hispanic black and white women narrowed further and was no longer statistically significant. Household income, another indicator of socioeconomic status, was substituted for educational attainment and demonstrated similar results. Further analyses by race and Hispanic origin showed that nonHispanic black women (73.7%) and Mexican American women (69.3%) had a higher prevalence of overweight and obesity compared to non-Hispanic white women (45.6%) [8] . A limitation of this analysis was that it did not include information on socioeconomic status.
Prevalence rates reported in the latest NHANES analysis are slightly higher than those from our NSFG-based analysis. A possible explanation may be that as part of the NHANES survey protocol, participants are given a physical examination that included height and weight assessments using standardized protocols and calibrated equipment. In contrast, the height and weight measurements from the NSFG are based on self-report. However, self-reported measures of weight are considered to be relatively accurate estimates of measured values among the general adult population [9, 10] ; however, age differences exist. Women generally underreport their weight by 1.0 kg on average, but younger women underreport their weight more than older women [9] . In addition, the difference between self-reported and measured values is related to an individual's overweight status as well, as severely overweight or obese women tend to underreport their weight. Thus, there is the potential for some overweight women to be misclassified as normal weight and obese women to be misclassified as overweight because of the underestimation of weight in the numerator, but it is should be limited.
For this analysis, we considered factors such as educational attainment, household income, and stability of health insurance coverage as socioeconomic indicators. In doing so, we acknowledge that there are numerous approaches to studying the effects of socioeconomic status on health behaviors, and that these factors can have an impact not only the individual level, but also at the community and health system level [11] . In this analysis, the relationship between race/ethnicity and overweight/obesity was similar whether we adjusted the model for educational attainment or household income.
These data suggest that there was variation in the prevalence of overweight and obesity according to race and Hispanic origin after the stability of her health coverage was considered over the past year. Specifically, these data suggest that the prevalence of obesity among non-Hispanic black women was higher for those with consistent health insurance coverage than for those with inconsistent health insurance coverage. This finding is different from the overall trend reported and from that of non-Hispanic white women. Similarly, a similar pattern was present for Hispanic women, as the prevalence of overweight and class I obesity was higher among those with consistent health insurance coverage. It is possible that such trends may be due in part to cross cultural differences in norms pertaining to ideal body image, wellness, and financial security [12, 13] . A further exploration of this hypothesis is beyond the scope of this study, but warrants further attention.
In sum, the prevalence of overweight and obesity among women of childbearing age remains a critical public health concern. Our findings confirm those reported in NHANES analyses and reinforce the need for further attention to the health and wellbeing of women of childbearing age. Moreover, the racial and ethnic disparity in prevalence rates may be partially explained by variability in educational attainment, household income, and stability of health insurance coverage. Further efforts to design and implement health education campaigns need to address both the complexities of the obesity epidemic and how factors such as socioeconomic status, health insurance, and cultural norms affect health behavior. This approach may provide the best opportunity to inform and promote healthy eating and a healthy lifestyle across the lifespan.
